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HIGH-PRESSURE VALVE DEVICE 
PARTICULARLY FOR PRFSSURIZED FLUIDS 

BACKGROUND OF THE INVENTION 

The present invention relates to a high-pressure valve 
device particularly for pressurized ?uids. 

In the ?eld of high-pressure high-precision valves for 
pressurized ?uids there are currently various kinds of 
valves with special characteristics in terms of the type 
of ?uid and the exceptionally ?ne adjustments required. 

Said valves have some shortcomings which, in partic 
ularly extreme situations of use, i.e. with ?uids having a 
very high feed pressure and in the presence of very high 
pressure differences between the input and the output of 
the valve with a large passage section, create some 
problems which severely limit their use. 

Currently available valves in fact are inadequate from 
the point of view of adjustment sensitivity, since for 
example in some solutions the coupling between the 
actuation screw of the adjustment handwheel and the 
slider for the opening of the valve is often constituted 
by a simple split washer. This fact considerably com 
promises the ability to ?nely adjust the opening of the 
valve, especially in the presence of high pressure differ 
ences, since a play of‘a few hundredths of a millimeter 
can make adjustment insensitive and difficult. 

Furthermore, the slider does not move only along the 
axis of the valve itself, but often, proximate to the clo 
sure point, the force applied to the handwheel rotates 
the slider itself against its seat in the valve body, caus 
ing, after a period of use which is normally not very 
long, leaks inside the valve itself. 
Any laminar leakage inside the valve requires speci?c 

provisions for its drainage, since there is the risk of 
losing the hydraulic balance of the valve, if any, thus 
compromising its functionality. 
Other solutions provide for the direct actuation of a 

slider or shutter having various shapes, provided by 
means of membrane pneumatic actuators or hydraulic 
or electric servo controls. 

Actuation with pneumatic actuators entails the disad 
vantage of the considerable surface required by the 
actuator itself, with consequent considerable increase in 
the size of the valve. The intrinsic poor adjustment 
sensitivity can at the most be reduced by adding a posi 
tioner which is rigidly coupled to the slider. 

Actuation by using hydraulic or electric power to 
control a slider or shutter using linear hydraulic actua 
tors or electric servomotors coupled by means of gear 
boxes for the necessary speed reduction of the motor, 
has an adjustment sensitivity which is extremely diffi 
cult to improve, even when high pressure differences 
are not present. 

SUMMARY OF THE INVENTION 

The aim of the present invention is to eliminate or 
substantially reduce the problems described above in 
known types of valve by providing a high-pressure 
valve device particularly for pressurized ?uids which 
withstands high pressure differences with a wide pas 
sage section. 
Within the scope of the above aim, an object of the 

present invention is to provide a valve device which can 
be adjusted in a very sensitive manner both locally and 
with remote controls. 
Not least object of the present invention is to provide 

a valve device which is highly reliable, relatively easy 
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2 
to manufacture at competitive costs and has modest 
maintenance costs. 

This aim, these objects and others which will become 
apparent hereinafter are achieved by a high-pressure 
valve device particularly for pressurized ?uids, com 
prising a valve body which has an elongated longitudi 
nal extension, delimits a chamber and has an input port, 
which is de?ned on the lateral surface of said body, and 
an output port, which is arranged on a ?rst end thereof 
along the axis of said valve body, according to the in 
vention, characterized in that said valve body supports, 
on a second end, external actuation means which can be 
connected, by virtue of coupling means, to a shaft for 
the actuation of a ?rst bush which is accommodated 
within said chamber, said ?rst bush having actuation 
means for the sealed non-rotational movement of ad 
justment means for opening a connecting path between 
said input port and said output port, said adjustment 
means engaging in a neck located in said chamber and 
being movable toward said output port, in order to open 
said connecting path, and movable in an opposite direc 
tion, in order to close said connecting path, means being 
provided for detecting movement of said adjustment 
means. . 

BRIEF DESCRIPTION OF THE DRAWINGS 

Further characteristics and advantages of the inven 
tion will become apparent from the description of two 
preferred but not exclusive embodiments of a high-pres 
sure valve device particularly for pressurized ?uids 
according to the invention, illustrated only by way of 
non-limitative example in the accompanying drawings, 
wherein: 
FIG. 1 is a partially sectional front elevation view of 

a ?rst embodiment of a valve device according to the 
invention; 
FIG. 2 is a partially sectional front elevation view of 

a second embodiment of a valve device according to the 
invention. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

With reference to FIG. 1, a high-pressure valve de 
vice particularly for pressurized ?uids comprises a 
valve body, generally designated by the reference nu 
meral l, which has an elongated longitudinal extension 
and is composed of an upper body 2 and of a lower body 
3 which delimit a chamber 10. 
The body 3 has an input port 4, de?ned on its lateral 

surface, and an output port 5, arranged on a ?rst end 6 
of the body 1 coaxially to the lower body 3. 
The valve body 1 supports, on a second end 7, i.e. on 

the upper body 2, external actuation means, constituted 
for example by motorization means and by manual actu 
ation means which can be connected, by virtue of cou 
pling means, to an actuation shaft 16 of a ?rst bush 8 
accommodated within the body 2. 

Said ?rst bush 8 has actuation means for the non-rota 
tional sealed movement of adjustment means which 
open a connecting path 11 between the input port 4 and 
the output port 5. The adjustment means engage in a 
neck or neck-like portion 9 located in the chamber 10 
and can move toward the output port 5, in order to 
open the connecting path 11, and in the opposite direc 
tion, in order to close it. 
Means are furthermore provided for detecting the 

movements of the adjustment means. 
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The motorization means comprise a step motor or 
synchronous motor 12 which motorizes the adjustment 
means. 

The manual actuation means comprise a handwheel 
13 which actuates the rotation of the adjustment means. 
The coupling means comprise a bellows joint 14 pen 

etrated by a motor shaft 15, which protrudes from the 
motor 12, and by an actuation shaft 16. 
The ?rst bush 8 is accommodated within an accom 

modation seat de?ned within a second bush 17, with 
respect to which the ?rst bush 8 rotates. 
The means for actuating the ?rst bush 8 comprise a 

hollow blind hole 18 which is at least partially internally 
threaded and in which the adjustment means engage by 
penetrating it. The thread 40 is advantageously consti 
tuted by a threaded insert which can be easily replaced 
when it wears out. 
The adjustment means comprise a pin 19 having a 

?rst end 20 which penetrates the hole 18 of the ?rst 
bush and is at least partially threaded on its surface. The 
thread of the ?rst end 20 is interrupted by a groove 
which communicates with the upper end by means of 
two opposite longitudinal notches. 

Said pin 19 has, proximate to its ?rst end 20, a slider 
21 which is sealingly movable, so as to maintain a seal, 
ensured by means of two extrusion-preventing rings 22 
and a sealing ring 23 which are inserted in a groove 24 
of the slider 21, within a hole 25 de?ned in a third hol 
low bush 42. The third bush 42 is provided with a con 
tinuation of the input port 4 and with a continuation of 
the output port 5. 
The third bush 42 is inserted with a certain degree of 

play in the fourth bush 43. The seal between the third 
bush 42 and the fourth bush 43 is ensured by means of 
two extrusion-preventing rings 44 and by a sealing ring 
45. The purpose of the third bush 42 is to allow the best 
possible alignment, when the valve is closed, between 
the point or connecting path 11 and the thread of the 
connection and adjustment means which engages the 
insert 40. 

In this manner it is furthermore possible to, produce 
the fourth bush 43 using low-cost materials and limit the 
use of special materials and ?nishes exclusively to the 
third bush 42. Said third bush can furthermore be ad 
vantageously replaced in case of wear of the sliding 
surfaces. The third bush 42 has a certain vertical play so 
as to avoid hindering the packing of the fourth bush 43 
on a fifth bush 46. An annular chamber 47 de?ned on 
the third bush 42 allows the radial balancing of said 
bush with respect to input pressure, whereas a dowel 48 
locks the input port of the third bush 42 in alignment 
with the corresponding input port of the fourth bush 43 
and accordingly with the output port 5. 
The pin 19 enters the chamber 10 which connects the 

input port 4 and the output port 5. Said chamber 10 is 
delimited, toward the output port 5, by the neck 9 in 
which a frustum-shaped expansion 27 of the pin 19 
engages. 
The pin 19 has a second polygonal end 28 located 

toward the output port 5. The end 28 is accommodated 
within a sixth bush 29 which is provided with channels 
30 for connecting the chamber 10 and the output port 5, 
the connecting channels 30 providing for pressure re 
covery after the frustrum-shaped expansion 27 for re 
ducing cavitation and noise of the fluid. The sixth bush 
29 is provided with means for engaging within a groove 
31 de?ned on internal walls of the bush 46 to prevent 
the rotation of said bush and therefore of the pin 19. 
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4 
Rotation is furthermore prevented by the engagement 
of the dowel 48, which rigidly couples the position of 
the bush 46 respectively to the fourth bush 43 and to the 
third bush 42. 
The detection means comprise sensors 32 which de 

tect the movements of the pin 19 and send, by means of 
a transmission interface 33, the detected data to a re 
mote control 34 which actuates the motor 12. 

In the open-loop adjustment condition, said sensors 
32 can be used merely for the remote indication of the 
real position of the pin 19. 
An axial roller bearing 35 and a series of cup-shaped 

springs 36, installed on the two opposite shoulders of 
the bush 8, are interposed between the ?rst bush 8 and 
the fourth bush 43. Ball bearings 37 and roller bearings 
38 are interposed between the second bush 17 and the 
?rst bush 8. A sealing ring 39 allows long-lasting lubri 
cation of the moving parts, since the chambers of the 
bearings 35, 37 and 38, the threaded end 20 and the hole 
18 are ?lled with grease. 
After having saturated the blind hole 18 with lubri 

cating grease, this operation being facilitated by the 
presence of the venting hole 41, lubrication of the inter 
nal movement elements is provided automatically by 
the groove, which being saturated with lubricant 
carries said lubricant along the thread during its move 
ment. 

The axial roller bearing 35 and the bearings 37 and 38 
allow the rotation of the ?rst bush 8 with respect to the 
second and fourth bushes 17 and 43, whereas the cup 
shaped springs 36 bear the thrusts transmitted to the 
?rst bush 8 by the actuation shaft 16. 
The function of the cup-shaped springs 36 is mainly 

to progressively absorb the impact torques generated by 
the motor when the opening and closure mechanical 
stroke limits of the pin 19 are reached respectively. The 
bellows joint 14 absorbs the consequent axial move 
ments. 
The lower cup-shaped springs 36, in addition to the 

above described function, cooperate with the sealed 
closure provided by the frustum-shaped expansion 27, 
since when play due to wear forms in use between the 
neck 9 and the expansion 27, the cup-shaped springs 36 
raise the ?rst bush 8 so as to always maintain the tight 
ness of said closure. 

Furthermore, advantageously, any leakage of fluid 
through gaps produced by operation and/ or wear are in 
any case conveyed toward the output port 5, as more 
clearly illustrated by FIG. 1. 
With reference to FIG. 2, in a second embodiment of 

the present invention, the third bush 49 keeps in position 
a fourth bush 42 which is accommodated inside a ?fth 
bush 43. 

This characteristic allows to use the invention with 
?uids which are aggressive and/or scarcely or not at all 
lubricating, and furthermore allows programmed main 
tenance intervention when leaks occur at the port 59; 
said leaks can be routed safely and at will. 
The appearance of leaks at the port 59 is in fact an 

indication of a loss of e?iciency in the ?rst series of seals 
53 inserted between the fourth bush 42 and the ?fth 
bush 43. Accordingly, the invention can still be used 
temporarily by virtue of the presence of the second 
series of seals inserted between the fourth bush 42 and 
the third bush 49. 
Any ?uid which may leak past the ?rst series of seals 

53 and 54 is collected in a ?rst annular chamber 56 and 
then sent, by means of a series of radial holes 55, to a 
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second annular chamber 56a which is external to the 
?rst chamber 56 and is in contact with the ?fth bush 43. 
A radial hole 57 de?ned in the ?fth bush 43 collects the 
drained ?uid in a subsequent annular chamber 58, from 
which it is conveyed outside the valve according to the 
invention by means of the threaded connection 59 
which allows conveyance of the drained ?uid via a pipe 
into an external safety container. 
The fourth bush 42 ?oats in the seat de?ned by the 

opposite third bush 49 and ?fth bush 43, thus allowing 
optimum alignment of the slider 21. ' 

In order to prevent leaks of pressurized ?uid, a gasket 
51 and an extrusion-preventing ring 52 are inserted 
between the fourth bush 42 and the ?fth bush 43. 
Equally, in order to prevent drained ?uid leaks from 
escaping through the interstice 61 de?ned between the 
third bush 49 and the body 3, a gasket 60 is inserted 
therebetween. 

Practical tests have shown that the embodiments of 
the present invention described herein achieve the in 
tended aim and objects, constituting a high-pressure 
valve device which is capable of meeting the most strin 
gent demands of the market as regards both safety and 
functionality, and is furthermore capable of being ad 
vantageously repaired. 
The invention thus conceived is susceptible to numer 

ous modi?cations and variations, all of which are within 
the scope of the inventive concept. All the details may 
furthermore be replaced with other technically equiva 
lent elements. 

In practice, the materials employed, as well as the 
dimensions, may be any according to the requirements. 

I claim: 
1. High-pressure valve device particularly for pres 

surized ?uids, comprising a valve body which has an 
elongated longitudinal extension, delimits a chamber 
and has an input port, which is de?ned on the lateral 
surface of said body, and an output port, which is ar 
ranged on a ?rst end thereof along the axis of said valve 
body, wherein said valve body supports, on a second 
end, external actuation means which can be connected, 
by virtue of coupling means, to a shaft for the actuation 
of a ?rst bush which is accommodated within said 
chamber, said ?rst bush having actuation means for the 
sealed non-rotational movement of adjustment means 
for opening a connecting path between said input port 
and said output port, said adjustment means engaging in 
a neck located in said chamber and being movable 
toward said output port, in order to open said connect 
ing path, and movable in an opposite direction, in order 
to close said connecting path, means being furthermore 
provided for detecting movement of said adjustment 
means, said adjustment means comprising a pin a ?rst 
end of which is at least partially threaded on its surface, 
is provided with a lubricant entrainment system and 
penetrates a blind hole of said ?rst bush, said pin having, 
proximate to said ?rst end, a slider which is movable 
and sealed by extrusion-preventing rings and sealing 
rings, within a hole de?ned in a third hollow bush, said 
third bush being inserted in a fourth bush, said third 
bush and said fourth bush being mutually coaxial and 
being provided with a connection to said input port and 
to said output port, and entering a chamber for connec 
tion between said input port and said output port, said 
connecting chamber being delimited, toward said out 
put port, by a neck provided on a ?fth bush locked in 
alignment with respect to the fourth and third bushes 
and in which a frustum-shaped expansion of said pin 
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6 
engages, said pin being provided, on a second end 
which is arranged toward said output port, with a sixth 
bush which is provided with channels for connecting 
said chamber and said output port, means being further 
provided for engaging within grooves de?ned on walls 
of said sixth bush, said means being suitable to prevent 
the rotation of said pin. 

2. Valve device according to claim 1, wherein said 
external actuation means which can be installed both 
together and separately. 

3. Valve device according to claim 2, wherein said 
motorization means comprise a step or synchronous 
motor which is suitable to motorize said adjustment 
means. 

4. Valve device according to claim 2, wherein said 
manual actuation means comprise a handwheel which is 
suitable to actuate said adjustment means. 

5. Valve device according to claim 2, wherein said 
coupling means comprise a bellows joint which is en 
tered by a motor shaft, which protrudes from a step or 
synchronous motor, and by said actuation shaft. 

6. Valve device according to claim 2, wherein said 
?rst bush is accommodated within an accommodation 
seat de?ned within a second bush with respect to which 
said ?rst bush rotates, said ?rst bush being provided 
with said actuation means in which said adjustment 
means enter. 

7. Valve device according to claim 2, wherein said 
actuation means of said ?rst bush comprise a blind hole 
which is at least partially internally threaded by means 
of a replaceable insert and in which said adjustment 
means engage. 

8. Valve device according to claim 2, wherein said 
sixth bush is provided with connecting channels for 
producing a recovery of pressure after said frustum 
shaped expansion for reducing cavitation and noise of 
the ?uid, said channels conveying ?uid back towards 
the output port via the pro?le of the end of the adjust 
ment pin and the converging pro?le of the output port. 

9. Valve device according to claim 2, wherein said 
detection means further comprise sensors which are 
suitable to detect the movements of said pin and to send, 
by means of a transmission interface, the detected data 
to a remote control which is suitable to actuate said 
actuation means or to remotely indicate the actual posi 
tion of said pin. 

10. Valve device according to claim 2, further com 
prising an axial roller bearing and cup-shaped springs 
which are interposed between said bush and said fourth 
bush, and cup-shaped springs which are interposed 
between said ?rst bush, said bearings and said second 
bush. 

l1. High-pressure valve device particularly for pres 
surized ?uids, comprising: 

a valve body which de?nes a chamber (10) and which 
has an input port (4) and an output port (5) for ?uid 
?ow, a connecting path (11) being de?ned between 
said input port and said output port at which a 
valve neck portion (9) is arranged; 

a pin element (19) movably disposed inside said 
- chamber and being provided with a valve expan 
sion (27) for engaging in said valve neck portion for 
controlling the ?ow through said connecting path; 
and 

displacing means (8,12-16,20,40) for linearly displac 
ing said pin element inside said chamber; 

said pin element comprising a slider portion (21) which 
is sealingly slidable inside a bush element (42) of said 
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valve body, said bush element being supported by said 
valve body so as to be able to move slightly with small 
plays in a direction of linear displacement of said pin 
element. 

12. Valve device according to claim 11, wherein said 
displacing means comprise a motorized internally 
threaded hollow bush element (8) which is rotatably 
supported by said valve body, and a threaded end (20) 
of said pin element which is screwed inside said hollow 
bush element, the valve device further comprising 
spring-biasing means (36) interposed between said valve 
body and said hollow bush element which is thereby 
movably supported by the valve body in said direction 
of linear displacement of said pin element. 

13. Valve device according to claim 12, wherein said 
displacing means further comprise a step or synchro 
nous motor (12) with a motor shaft (15) connected to an 20 
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actuation shaft (16) of said hollow bush element with a 
coupling bellows joint (14) interposed therebetween. 

14. Valve device according to claim 11, further com 
prising detecting means (32) for detecting movement of 
said pin element, and control means (34), connected to 
said detecting means, for actuating said displacing 
means. 

-15. Valve device according to claim 11, further com 
prising means for detecting ?uid-leakage between said 
slider portion of said pin element and said bush element, 
said means for detecting ?uid-leakage comprising: an 
inner annular chamber (56) of said bush element ar 
ranged in contact with said slider portion; radial holes 
(55) extending through said bush element from said 
inner annular chamber to an outer annular chamber 
(56a) of said bush element; and a radial passage (57) 
extending through said valve body and connecting said 
outer annular chamber of the bush element with an 
outlet detection port (59). 
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